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NASA Grant NSG-S? 4 *^ was initlatpf* in ^070 for one year durirq the 
stav of the Principal Investiaator as a Visitinn Research Associate at 
the Marvard-Srrithson^an Center for Astroohysics. It was qranted several 
extensions on ? no-cost basis throtmh lopi to cover the Principal 
Investiaator 's v/ork on a series of shorter, return visits to the CfA 
from his reqular employment as a Soninr Scientist at the National Center 
for Atmospheric Hosparch in Boulder, Colorado, 

The basic piipoose of the Grant v'»as to cover a broad area of 
research in Lonq-Term Solar an Climate Chanaes. The specific protect 
charqed exclusive!'' to the Grant was the research carried out bv Or. 
Eddy on lorq-term variations of the solar diameter as derived from t'-o 
analysis of records in the historical holdinos of the Harvard Colleae 
Libraries. Several other studies of loon-tern solar and rlimeto chanqes 
were parti all V supported hv the qrant and resulted in the oapers listed 
at the end of this report. 

The purpose of the solar diameter study was to test for evidence of 
any secular variations in the diameter or shape of the sun: a fundamen- 

tal parameter of the sun and its variations which can be shown to h,» 
related to the solar luminosity and in turn, to climatic response. Stu- 
dies of the solar diameter also serve as a diaonostic of internal pro- 
perties of the star, and particularly of conditions in the solar convec- 
tive zone. 

Work accomplished on solar diameter variations under the Grant v^ere 
t; . .tualvsis and interpretation of dailv observations of the sun's diam- 
eter made at the Greenwich Observatory in the period iPBC.irco^ 
orioinal data v-vre obtained in the f c m of noontifl^ meridian transit 
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timlnas for nurposps of cplpstipl mpchanics stuHiPs, hut one can derive 
from them information on the apparent horizontal and vertical diameters 
of the Sun. A numher of world ohservatories have accumulated such meas- 
uroments in th*> course of their routine work. The Greenwich data were 
selected for this study because of their cortinuity: such mee-Mromonts 

were heaun there in ^7^0 and have continued on a daily ha.sis until the 
present daw. The Greenwich data have the added advantao® of prior, 

thnijoh less thorounh, eyamination hv other investiqators, and wre 
readily available in tho accessible libraries at Ha**vard. 

In tbo initial nbasen of the work the orioinal data v-erp 
transferred from daily, nithlished measurements to digital form which 
were then c;creened and processed in the computational facilities of thp 
Center for Astrophysirs. In addition the less accessible data from the 
earlier century nyfidi-ihlf l y^pre also located and conied for later 

analwsis. Published, early descriotions of the observational nrocedures 
emploved at Greenvmch and the characteristics of the instruments 
employed fchieflv the Airw Transit Circle and Airv Chronometerl were 
also investigated to remove systematic effects. 

When the characteristics n*' the historical data were understood a 
study was made of thpir temporal behavior, employing corrections to 
update the enhemeridps used in their orioinal reduction to more modern, 
accurate values. This study resulted in the finding, announced in 

that the horizontal diameter of thp sun measured at Greenwich appeared 

to have decreased systematically between iRPO and 
about n.1 per cent for arc' per century. 
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Thi«; orr1imV.?rv fir'Mrn v?s 1?t,pr corrected to ? finpl, ppoprpnt 
of of 1. 7 1 "p’^c/rontiirv (nr rouoMv half of tHp ori- 

Qi*’?,!''' anroiircpH valoe), ?ft»r cortinuo^ tpsts of tbo rpvoalpd 

tUc' nffe'ct of tv'o Sv'itPmptic fartor? »'?d hPf»p uo'^prostlniatpd io t''>p 
orininal pnfllvslf. lToort?>Pt S''stPf»»?t 1 c pffpct<» *'»**rp t>osp of 

o‘'?prv^‘r «rrnr for M??' ap.' of so. i \^r trprds ip tbp trarsparoocv of 
t'r.o c‘.;v Gro'^nwic;'. Prircinpl Ipv®?iin?tor v/as aMo to dorive 

frnr. t’’p r'piQ pr ''oyap* ro'^roct ion” f.or t^'p ^aftor^ atmosoHorir offoct 
h>' Isiior; advantoOf- o;' frooHc -n p S'/Stonatir apoual cvc'’p fn thp 
aonarr-ol: d’l-'nc.top of fho 5 y,> t^*at rrsiiltod from t^>p spasrral chaono ip 
t'^o of ti'O cy" af nrpppv-'ir‘^ A rry a^d o'fiocfivp vav vias a^so 

,1-10 i\' 0 !' fo -l.'optif'/ rol^tiyo c^rvor oproP , A fh’soossiop of thopp 
rcP'^^cti f^ns, al OOP vifi' rpyicc-.r' yaipps ^or f^o spculap tpppd ip anna>"Pnt 
diariptor aid ;> ronnapisop v/itH otj'pr .apal'/fp? of sociilar r'^angos in t^'o 
di.ar'/'t.or Cf t'l'* sup ?p° iprlildod io P napor ro\>' ip oronarafior fddv 
an'"' '’orrn??i?p, ''do assistor' as a ryntraci" omplpi/po ip '^''iqirai 

rpfliicticp of ti'® Gpoopv'ir''i da + a at t*"P fopfor fop Ast'^oof'isics. 

OtHor PpsuTtS of tf'O Stildw 

Ti'o orioioa.l findinns of the worV sunnortod hy t^is nrant ^that tho 
SUP aoooarpd to ohamo its diampf®r ry" s^'aoo pvop periods of decadps^ 
has orofsptod a rov.' interr-st in t*'is fimdamoptal nararuptpp of thp sun as 
a Possihio indox of thf’ total solar liiminositv and as a diagnostio of 
iptornal conditions v-ithio thp sun. A nunhpr of other studies cf possi- 
hle channes in the solar diameter have heep initiated h’* other investi- 
gators as a direct result of the specific work funded hy this nrant. 
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iricliir*inn «»yi!mir?l.1ono of Historicrl sclnf ?c1ins^ r<at» aof^ op thp 
tran«it<; of ''“PI'S, a *‘p-py?nination sola** transit rfata ta^pn from 
ptliPjr pNf,prv? tor IT'S, ?p'’ a rp-oy?r^ip?t1m p*'Otoorao^’1c ani^ ptotonlrc- 
trir i'’ar!p of tio S'lr 1o rmitlne oatroH. This ►'as restiltof! In 

t ’ 0 nil!; 1 irat i or of al Toast oTnht ottor roTatni^ papars. 

A cO'iioa'^ 1 sor of tipT'Ir'ns so f?r nii’’'T Is ■’Of' sf^ov/s TittTo anroomppt, 
oyropt to siinnort a r''Poral tropr' ►o'/'anr’ a sn’alTpr solar cilamptor In f^p 
oast f.ontnrv ar-^ oo?si!'1iUw of Tono-torn osciVatlrns In t,hp Hiprr,p. 
tor -it'i oorinr’s of ?Sout f,pri nprhaos ''“ars. Thp f'isarropmpnt in 
t’ ■' anp11t"f'0 (if nn^c'}i'«1r (“harQ0$ iri t!<o H^ar"Ptpr ofnp*'a5t7PS tt*o 

np^c i Si 1 i t” of C'cTir pxnarsion ari^ rortrartion on soni'^ar timp scalps, 
'nt it also noirts to t'o fart t! :>t tt‘' ^istoriral '^at? nov trovn am 
prota'ilv i naf'ooiiatP to pn^upr tHo a"pst''nn of SPCiilar c*^ano®s morn ttar 
anonnxi';iatpl V. T*‘ is in turn has oror’intor’ th® initiation of t'.''o no'* 
ohsorvinn proorams ^at ttp Hio*- Altitiif!p n‘'5orvatorv an't tho Kitt Prat 
iiatlona'’ nhsorva^o***/! , t‘o hni Ir'lnn of a r' 0 '< solar oHsprvatory sol-"'!'' 
r'or'iratP?^ to solar fMa'netor noasiirpnonts (at !!.Pf*/t'CA'? 1r Poulfiorl, anr^ 
►I'o fun'^ino of a orplirinar'' Posicn St'Hv flASA Hpai^niiartprs to look 
at t^'o foasihllitv of moasiirlro t‘'o c^Tijr i-'ianotpr from spaco; thp so- 
callpr! "Solar nparnn" SciPncp Stu<^v frono InItlatpH In inpi^ Tt,0 Prin- 
cipal Inwpstioa.tor is a mpTrhor t^'is ‘'tiK'” Hroup an<^ a roHahrratnn 1r 
t'lp HAP prooram of '•'ailv 'nnasunornonts of tto sun's Hlamptpr, Thus 11 
SPpns fair to sav ttipt t^'** Innact of ttp orininal stu^v funHp*^ hy Grant. 

fas hppr, sionific.ant anr* i*'1''psnrpa'', ProhaMw Its nost Impnr- 
tant result Has Hppn to call attpntlon to f^o nnpctical Itnoortance of a 
parameter rf solar var laHIlity that har' Tonq heen IqnorpH. 
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Sci«~.nt jfic Cr’’lnnijl;» Prespnt*?'’ ’ v t’rlnrlpeT Inv*>!;t,1nf»tor on 

^rpcif 1c r-p!\1prt of Pr?nt f Sol ?r niamptnr Vprlatlops In *.hn 
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